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SECTI ON A - SUPPLEMENTAL | NFORVATI ON

PROGRAM Conposite Arnored Vehicl e- Advanced Technol ogy Denonstrator (CAV-ATD)
Applications to Integrated, Hybrid Structures

PURPCSE OF MODI FI CATI ON: Extend Period of Perfornmance

PRI OR CONTRACT AMOUNT: $9, 426, 934. 00

CONTRACT AMOUNT REVISED THIS ACTION.  $ -0-

TOTAL CONTRACT AMOUNT: $9, 426, 934. 00
PRI OR OBLI GATED AMOUNT: $9, 426, 934. 00
AMOUNT OBLI GATED THI' S ACTI ON: $ -0-

TOTAL OBLI GATED AMOUNT: $9, 426, 934. 00

The purpose of this nodification is to extend the hardware (F.2.1 & F.2.2) and final report (C 2.4.3/F.3.1) delivery dates of the
contract from Decenber 31, 2003 to February 29, 2004.

This is a bilateral nodification.
The contract is nodified as foll ows:

1. Section Cis revised to reflect the extension of the subm ssion date for the Scientific and Technical Report (TR#2, C 2.4.3) from
Decenber 31,2003 to February 29, 2004.

1. Section Fis revised to reflect the extension of the deliverables in F.2.1 and F.2.2 and the period of performance stated in F.3.1
to February 29, 2004.

2. As aresult of this Mdification PO0008 the total contract and obligated ambunts remains unchanged at $9, 426, 934.00. The funding
breakout for this action is sumarized bel ow

CLIN 0001 PREVI OUS_CONTRACT AMOUNT AMOUNT_THI S ACTI ON TOTAL _AMOUNT

Estimated Cost: $8, 812, 674. 00 $ - 0- $8, 812, 674. 00
Fi xed Fee: $ 614, 260. 00 $ - 0- $ 614, 260. 00
Total Estinated Cost: $9, 426, 934. 00 $ - 0- $9, 426, 934. 00

Previ ous Total Obligated Amount: $9, 426, 934. 00

Anpunt Obligated This Action: $ -0-
New Total Obligated Anpunt: $9, 426, 934. 00
3. Except as specifically provided for in this Mdification P0O0008, all other terns and conditions of Contract DAAEO7-00-C-L054 as

previously nodified remain unchanged and in full force and effect.

*** END OF NARRATI VE A 001 ***
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SECTI ON C - DESCRI PTI OV SPECI FI CATI ONS/ WORK STATEMENT
SECTION C
Scope of Work

Study of Conposite Arnored Vehicle Advanced Technol ogy Denonstrator
(CAV ATD) - Applications to Integrated, Hybrid Structures

C.1. The contractor shall conduct concept design studies with the objective of extending conposite structural arnor technol ogy devel oped
under the Conposite Arnored Vehicle (CAV) program (DAAEQ7-94-C-RO11) to an energing conbat vehicle system The design studies shall
integrate current state-of-the-art advancenents in high perfornmance netallics with conposite structural arnmor technology to evaluate the
synergistic benefits in non-traditional hybrid structural approaches such as stiffened skin, sandw ch, and space-frame designs.

C.1.1. Concept Devel opnent. The contractor shall devel op a design concept (C. 1.1.1-6) for a mnimumof tw (2) different vehicle
platforms. Conformance with C130 RO RO squad egress/ingress, adaptability of add-on arnor, and mission profile shall be considered
maj or requirenents during the devel opnent of the integrated hybrid structures.

C. 1.1.1. Requirenents. The contractor shall identify performance, design, developnent, and test requirenments (e.g., envelope, weight,
mobi lity, nodularity, etc.) that drive the structure/arnor concepts per C.1.1 in a Design Paranmeter Docunent (DPD). The DPD, which
provi des conplete definition of the design criteria, shall be included in the Final Technical Report.

C.1.1.2. Vehicular Platform Configurations. The contractor shall develop a vehicular platformconfiguration for each of the selected
concepts based on a contractor-sel ected base chassis of the appropriate role and weight class fromthe existing worldw de conbat vehicle
fleet. Each vehicular platformconfiguration shall include conputer-generated nodels illustrating space clainms and interfaces of major
subsystens. The optinum vehi cul ar platform configuration shall be docunented in the Final Technical Report. Mature systemlevel
conput er - gener at ed nodel s of the optinum platformconfiguration shall be prepared to support the devel opnent of one(1) technical data
packages (C. 1.1.6.1) which define the full-scale denonstration hardware (C. 1.3.1.1).

C.1.1.3. Technology Maturity Assessment. The contractor shall assess the maturity of candidate high performance netallic and conposite
structural arnor technol ogi es based on the Technol ogy Readi ness Levels (TRL) definitions (Attachment 1) fromthe Best Practices report
(GAQ NSI AD- 99- 162) issued by the United States General Accounting O fice. Target TRL values for candidate technol ogi es nmust range from
3.5 to 6.0. The contractor shall denonstrate the maturity of candidate technologies to validate TRL val ues through performance
denonstrations, as required, in C 1.3. TRL assessnents shall be included in the Final Technical Report.

C.1.1.4. Hybrid Structure/ Arnmor Design Concepts. The contractor shall develop two (2) hybrid structure/arnor design concepts for each
platformresulting in a total of four (4) concepts, with a mninmmbase |evel arnor protection of 7.62 mm AP. These hybrid
structure/arnmor design concepts shall be designed to acconmpdate the | oads and nmounting provisions for "add-on" survivability kits,
whi ch are consi dered non-devel opmental itens (NDI). Al four (4) design concepts shall be described in the Final Technical Report.

C.1.1.5. Design Concept Down-select. The contractor shall prepare a trade study matrix for contractor down-sel ection of structure/arnor
desi gn concepts provided in C.1.1.4 using weighting factors fromthe CAV program CGovernment Priorities and Technical Performance
Measures (TPMs) (Attachnent 2). The optinum structure/arnor design concept shall be determ ned by conparing ballistic perfornance,
structural performance, and subsystem requirenents conpliance using the trade study matrix. The conpleted trade study shall be included
in the Final Technical Report.

C.1.1.6. Concept Devel opnment and Detail ed Design. The contractor shall further devel op the design details for the contractor down-

sel ected structure/arnor design concepts fromC.1.1.5. For each optinum structure/arnor design concept, the contractor shall identify
all structural elenments through conputer-generated nodels or sketches/draw ngs and the corresponding technologies fromC.1.1.3 required
to manufacture them Detailed design concepts for the selected platforns shall be incorporated into the Final Technical Report.

C.1.1.6.1 Technical Data Packages (TDP' s). Based on the recomendation for the future full-scale manufacturing trials and
denonstrations fromC.1.3.1, the contractor shall select, and the Governnment approve, one (1) of the detailed design concepts from
C.1.1.6 and after Governnment approval the contractor shall prepare a supporting technical data package for each concept. These TDPs
shall include conputer-generated nodels and draw ngs that define the full-scale denmonstration hardware (C. 1.3.1.1).

C.1.2. Analysis. The contractor shall evaluate, quantitatively, the costs and the benefits associated with each of the design concepts
devel oped per C. 1.1. The existing conbat vehicle whose base chassis was selected in C1.1.2 will serve as the baseline for these
assessnents.

C.1.2.1. Cost Mddeling. The contractor shall devel op production cost estimates using paranmetric cost estimation techniques for each
hybrid structure/arnor design concept considered in C.1.1.4. Production cost estimates shall be nade for three (3) different production
runs of 1000, 3000, and 5000 conbat vehicles over a six (6) year procurenent cycle, respectively. Production cost estimates for the
optimum structure/arnor design concept identified in C.1.1.5 and the baseline shall be included in the Final Technical Report.

C.1.2.2. \Weight Assessment. the contractor shall estimate the structure and arnor wei ght of each of the four (4) hybrid structure/arnor
desi gn concepts per C. 1.1.4 and conpare each to the weight of the baseline. Wight study information shall be summarized in the Final
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Techni cal Report.

C.1.2.3. Dynanmic Analysis. The contractor shall develop critical |oads for each selected variant using Dynam c Analysis and Design
Systens (DADS) techniques. These |oads shall be used to assess and trade-off the various structure/arnor design concepts, developed in
C.1.1.4, as well as provide input for static analysis and structural testing. Critical |oads shall be docunmented in the Final Technical
Report .

C.1.2.4. dobal Structural Analysis. The contractor shall take static equivalent |oads fromDADS (C 1.2.3) and apply themto the chassis
FEA nodel to study the global structural response of each of the structure/arnor design concepts developed in C 1.1.4. The gl obal
analysis results will be used to identify critical regions for detailed FEA and structural test. A summary of the global analysis
results shall be incorporated into the Final Technical Report.

C.1.2.5. Detailed Structural Analysis. The contractor shall identify critical regions, interfaces and joints for the opti num
structure/arnor design concepts fromC.1.1.5. Detailed FEA nodels of a critical region for each design concept shall be constructed and
anal yzed. These detail ed FEA nodels shall be used to assess various design concepts, as well as provide predictions of structural
response to support structural testing in C. 1.3.2. A summary of the detailed analysis results will be incorporated into the Final

Techni cal Report.

C.1.3. Performance Denonstrations. The contractor shall fabricate and test critical regions of selected structure/arnor design concepts
developed in C.1.1.4 to denonstrate producibility and validate the performance of the candi date technol ogies selected in C. 1.1.3. The
approach to performance denpnstrations is an iterative process of fabricate and test to progressively validate technol ogi es and design
concepts from sub-scale to full-scale.

C.1.3.1. Manufacturing Trials. The contractor shall fabricate ten (10) representative panels or sections using the candidate

technol ogi es selected in C 1.1.3. To assess performance of critical regions of the structure/arnor design concepts developed in C 1.1.4,
two (2) of the panels/sections shall be used for structural testing per C 1.3.2 and the renaining eight (8) shall be used for ballistic
testing per C. 1.3.3-4. An assessnent of nmanufacturing issues associated with the full-scale manufacturing shall be included in the Final
Techni cal Report.

C.1.3.1.1 Full Scale Denobnstration. The contractor shall conduct a full-scale manufacturing trial of the design concept TDP from
C.1.1.6.1 in order to fabricate hardware suitable for subsequent integration into a conbat vehicle systemfor field eval uations.
Docunent ati on and assessnent of the manufacturing process and hardware shall be included in the Final Technical Report.

C.1.3.2. Structural Testing. The contractor shall statically test up to four (4) and fatique test at |least one (1) representative
panel s or sections to validate the structural response of the structure/arnor design concepts developed in C 1.1.3. Structural test
results shall be included in the Final Technical Report.

C.1.3.3. Base Level Ballistic Testing. The contractor shall ballistically test seven (7) representative panels or sections to validate
m ni mum heavy nmachi ne gun AP base | evel arnor protection developed in C.1.1.4. Ballistic testing shall be conducted at the contractor's
facility and targets shall be a mninmumsize of 2 feet by 2 feet. Full report of all ballistic test results shall be included in the

Fi nal Techni cal Report.

C. 1.3.4 "DELETED'

C.1.4. Environnental Assessnent. The contractor shall conduct assessnents, analyses and trade studies to ensure consideration of
environnent, safety, and health issues. Results shall be docunented in the Final Technical Report. The objective in all cases is to
elimnate any potential pollutants, hazardous material usage, and safety and health issues, and to mnimze pollutants and health or
safety risks in any instance where conplete elimnation is not possible. The studies shall identify, evaluate, and make reconmendati ons
to elimnate where possible, or otherwise to control and mitigate foreseen environnmental, safety, and health risks associated with
produci ng and using the contractor's advanced design structures. The contractor shall consider both direct and indirect environnental
consequences associated with the production, testing, operation and disposal of advanced structures, in accordance with the Code of
Federal Regulations Title 40, Protection of the Environment, Parts 1500 through 1508. The contractor's work will enphasize pollution
prevention rather than "end of pipe" treatnment, in accordance with Executive O der 12856. This work will consider manufacturing
requirenents to ensure that manufacturing nmethods will abide by Federal, state, and local environnental regulations. The contractor's
work in this area shall include conpliance with requirenments for elimnation of Ozone-Depleting Substances (ODS) during nanufacturing
and operation of advanced structures. The contractor shall design with non hazardous materials to the maxi mum extent practicable, while
ensuring that the materials selected for use will support the intended functioning of the product. Any naterials used, and all coatings
used to enhance the perfornmance of the final product (a) shall be non-hazardous wherever possible, and (b) shall present no cunulative
or future environmental hazards caused either by material degradation over time or by demlitarization or disposal at the end of the
vehicle's service life. The contractor is encouraged to make use of recycled materials to the maxi mum extent possible, provided that
such use does not inpair the performance and safety of the final product. A summary of the contractor's assessnents, anal yses and

studi es regarding environnmental, safety and health issues, shall be included in the Final Technical Report.

C.1.5. Data Reports
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C.1.5.1 Progress, Status and Managenment Reports. The contractor shall subnit a Progress, Status and Management Reports in accordance
with Contract Data Requirenents List DI-M3MI-80227. The report shall detail technical progress to date, report technical issues,
summari ze contract costs and significant devel opments during the reporting period. The reports shall be submitted to the Governnent
electronically, in a format readable by the Mcrosoft O fice 97 product suite.

C.1.5.2. Scientific and Technical Report. The contractor shall subnmit a Final Technical Report at the conclusion of work on the 15th
nonth, in accordance with Data |Item Description Dl -=M SC- 80711. The report shall be submitted to the Government electronically, in a
format readable by the Mcrosoft Ofice 97 product suite.

C.1.5.3 The Final Technical Report shall include the follow ng:

SOW Ref . Fi nal Technical Report Data

cC1.1.1 Desi gn Paraneter Docunent (DPD) establishing requirenents

cC1.1.2 Conput er generated nodel s of the vehicular system configurations devel oped for selected platforms
C1l.1.3 Technol ogy nmaturity assessment results

C1.1.4 Two structure/arnor design concepts for each selected platform

C1.1.5 Trade study results identifying an optimum for each sel ected pl atform design concept

C1l.1.6 Det ai | ed design concepts of the optinum structure/arnor design concepts for each selected platform
cC1.21 Production cost estimates for the specified quantity ranges

c1.22 Wi ght assessment reports for each platform

C1l.23 Sunmary of critical |oads for each variant

C1.24 Summary of gl obal analysis results

C1.25 Assessnment of critical regions, interfaces and joints and a summary of the detailed analysis results
C1l.3.1 Assessnment of manufacturing i ssues and recomendations for future full-scal e denmpnstrations
C1.3.2 Structural test results summary

C1.3.3 Base level ballistic test results summary

C.1.3.4 " Del et ed"

C1.4 Envi ronmental assessnent sunmmary

C. 2. The contractor shall conduct a mnimmof three (3) sets of vehicle structure trade studies to establish the relative applicability
and/or relative merits of prior structures, arnor, materials and processing devel opments when applied to the newy energi ng conbat
systenms platformrequirements. The three structure types to be considered are nonocoque, space frane, and hybrid. Prior devel opnents
shall include results fromthe followi ng prograns: a) CAV-Integrated Hybrid Structures (IHS), b) Conposite Arnored Vehicle Advanced
Technol ogy Denonstrator (CAV ATD), c) USMC Advanced Arnored Anphi bi ous Vehicle (AAAV), d) Crusader and e) the Reconnai ssance,
Surveillance and Targeting Vehicle (RST-V).

C.2.1. Concept Devel opment. The PCO may |ater provide or identify by reference docunents that define capabilities and/or platform
constraints.

C.2.1.1. Vehicle Platform Configurations. The contractor shall select a mininmmof three (3) vehicle platformconfigurations (e.g.,
ICV, NLOS, Support, etc.) covering a range such as that described in the Future Conbat Systems Unit of Action Systems Book AMSAA Version
1.2 dated June 6, 2002.

C.2.1.2. Structural Design Concepts. For each platformconfiguration selected in C.2.1.1., the contractor shall define and eval uate
alternative structure, structural-arnor, applique arnor and non-traditional, advanced survivability approaches integrated into a

vehicul ar survivability suite. |Integration issues, including attachments, shall be included in the eval uation.

C.2.1.3. Design Concept Down-Select. The contractor shall estimate the relative applicability and/or nmerits of the alternatives, in
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rank order, based on selected platformrequirements and summarize these in a trade study matrix. Weighting factors shall be provided by
the COTR for the purposes of this study. Technol ogy Readi ness Level (TRL) shall be included in the rank order assessnment. The goal of
TRL 9 by FY08 shall be the standard. Fromthis trade study matrix, the contractor shall recommend and the COIR shall approve a design
concept to proceed to detailed design. The final trade study nmatrix shall be provided in Technical Report (TR#1).

C.2.1.4. Concept Devel opnent and Detailed Design. The contractor shall devel op the design details for the down-sel ected design concept
fromC.2.1.3. necessary for the manufacture of full scale structures. The detail designs shall be in CAD format and incorporated into
TRH#1.

C.2.2. Analysis. The contractor shall evaluate the costs and benefits associated with each of the design concepts devel oped per
C.21.2

C.2.2.1. Cost Mdeling. The contractor shall devel op production cost estimates using paranetric cost estimation techniques for each
desi gn concept developed in C. 2.1.2. The COTR will provide production quantity estimtes.

C.2.2.2. \Wight Assessment. The contractor shall estimate the structure and arnor weight of each of the concepts developed in C 2.1.2.
C.2.3. Data Reports

C.2.3.1. Progress, Status and Managenent Reports. The contractor shall submt a Progress, Status, and Managenent Reports in accordance
with Contract Data Requirements List DI-M3MI-80227. The report shall detail technical progress to date, report technical issues,
summari ze contract costs and significant devel opments during the reporting period. The reports shall be submtted to the Governnent
electronically, in a format readable by the Mcrosoft Ofice 97 product suite.

C.2.3.2. Scientific and Technical Report. The contractor shall subnit a Technical Report (TR#1) by Decenber 20, 2002 docunenting the
trade study matrix results and the down-sel ected detail ed design.

C 2.4. The contractor shall select and the COTR approve the selection of a structure and arnor design concept developed in C 2.1.4.
to denonstrate the producibility and validate end item performance.

C.2.4.1. Full-Scale Ballistic Test Section. The contractor shall fabricate one (1) full-scale quarter section based on the detailed
design in C 2.1.4. The quarter section structure is defined as the front of the vehicle to behind the crew area. |t shall provide full
base | evel arnor protection and include nmounting provisions for add-on survivability kits. The quarter section shall be shipped to
Aberdeen Proving Gound, Maryland for integration of their add-on survivability kits and subsequent ballistic evaluation. The
assessnment and docunentation of the quarter section manufacturing process shall be included in TR#2.

C.2.4.2. Full-Scale Structural Test Section. The contractor shall fabricate one (1) full-scale quarter section based on the detailed
design in C 2.1.4. The quarter section structure is defined as the front of the vehicle to behind the crew area. |t shall provide base
I evel arnor protection defined in C. 2.1.4 and include nmounting provisions for add-on survivability kits. The quarter section shall be
shi pped to TACOM Warren, M chigan for structural evaluation. The assessnment and documentation of the quarter section nanufacturing
process will be included in TR#2.

C.2.4.3. Scientific and Technical Report. The contractor shall subnmit a Technical Report (TR#2) by February 29, 2004 docunenting the
quarter section manufacturing process.

*** END OF NARRATI VE C 001 ***
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SECTION F -

F.2

F.2.1

F.3

F.3.1

DELI VERI ES OR PERFORVANCE
DELI VERI ES/ PERFORVANCE
DELI VERY PO NT ( TACOW)
Al'l deliveries shall be made electronically in accordance with the Contract Data Requirements List.
Har dware and Delivery
The contractor shall deliver one (1) Full-Scale Ballistic Test Quarter Section to the Governnent by February 29, 2004.

The contractor shall deliver one (1) Full-Scale Structural Quarter Test Section to the Governnent by February 29, 2004.

PERI OD(S) OF PERFORMANCE

The period of performance, including the delivery of the Final Technical and Scientific Report (TR#2), shall be fromthe

date of contract award to February 29, 2004.

*** END OF NARRATIVE F 001 ***
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